Background. Valid and reliable instruments for measuring the quality of care are needed for evaluation and improvement of nursing care. Previously developed and evaluated instruments, the Karen-patient and the Karen-personnel based on Donabedian's Structure-Process -Outcome triad (S -P -O triad) had promising content validity, discriminative power and internal consistency.
Introduction
To be able to fulfil the requirements in nursing care, there is a need for valid and reliable instruments measuring the quality of care as a pre-requisite for the development and the improvement of the care given. The quality of care ought to be measured from the perspectives of both the patients and the staff and their opinions should be possible to compare [1, 2] . On the basis of Swedish legislation, authorized healthcare professionals are required to follow-up and continuously document quality of care. An important factor is patient safety [3, 4] aiming to prevent injuries related to the care given. This study is a part of a major project aimed to test the validity and reliability of new instruments measuring the quality of care.
Quality of care is a complex and multi-dimensional concept, thus the assessment of the quality of care must be based on a conceptual and operational definition [5] . Many researchers have attempted to define quality of care and find out what the core of the concept constitutes [6] . Donabedian, who is perhaps the foremost researcher in this field, maintains that the essence of such quality involves the balance between benefit and harm. He also made a synthesis of earlier attempts to define quality of care based on patients' wishes concerning three closely interrelated factors, namely: technical care, interpersonal relationship and amenities in the care environment [7] . Caring is the basis of nursing care [8] . Good quality care should be individualized and focused on patient needs, performed in an atmosphere of involvement, commitment and concern from the staff [9] . Nursing care should be performed by competent nurses who develop a connection with the patients leading to trust, empowerment and well being. Care performed by indifferent or incompetent nurses leads to a sense of distrust, uneasiness and discouragement [10] .
Donabedian describes a three-dimensional model for measuring the quality of care where he defines concepts such as Structure, Process and Outcome based upon organizational theory and behaviour science [11] . Kitson [12] developed a method for quality assessment in nursing care called the Dynamic Standard Setting, i.e. levels for quality improvement. The system is inspired by Donabedian's concepts but also includes staff participation and involvement as prerequisites for improving the quality in nursing care.
The empirical based instruments, the Karen-patient and the Karen-personnel, used in this study were generated from qualitative interviews and analysed inductively using qualitative and quantitative content analysis. The instruments had earlier been tested for discriminant and content validity, as well as internal consistency. The results gave instruments relevant to quality of care and nursing and seemed to be suitable to handle in clinical practice [1, 2] . According to Nunally and Bernstein [13] , instruments must achieve good reliability, good validity in different aspects and good precision, and thus further psychometric testing of the Karen instruments is needed.
Objective
The objective of this study was to further develop the Karen-patient and Karen-personnel instruments with regard to construct validity and internal consistency.
Methods

Respondents and procedure
The study was carried out at a regional hospital in the south of Sweden. Two study groups were included. The first group consisted of 95 inpatients and the second study group of 120 personnel, of whom 61 were registered nurses and 59 were nursing aids. The respondents were selected from six wards with surgical and medical treatment. The inclusion criteria for the patients were: 18 years of age or older, a hospital stay of at least 3 days and an ability to read and understand the Swedish language. The patients were informed verbally and consecutively included in the study by the clerk in the respective ward. Participation was voluntarily. Written information about the study, the Karen-patient instrument and stamped envelopes were given to the patients on the day of departure. The patients were instructed to respond anonymously and send the instrument back to the researcher within a week. A total of 120 patients were invited to partake in the study and 95 (79%) agreed to participate. The Karen-personnel instrument, additional information about the study and stamped answering envelopes were sent to the home address of a total of 195 registered nurses and nursing aids, of whom 120 (62%) answered. Both categories were included since they share the responsibility, in relation to their level of education, for the care of the patients.
Development of the instruments
In the study the above-mentioned instruments, the Karen-patient and the Karen-personnel, were used. The development of the instrument started by Andersson in 1995 [1] . As a base for the instruments development, Andersson conducted thematic interviews with patients and personnel to be able to focus on important aspects of quality expressed by the two main interested parties in nursing care. The interviews included the following areas: 'the meaning of the concept quality of care, factors influencing the quality, important aspects of care, the meaning of health and quality of life, the goals of nursing care, quality of care related to self-care and factors increasing the quality of care' [1] . The contents of the areas chosen were inspired by Donabedian and Kitson [8, 14] . From the thematic interviews, a total of 134 items were generated inductively by analysing the content of the interview material and then put together in the Karen instruments. The items were divided into the Karen-patient and the Karen-personnel instruments and grouped according to Donabedian's Structure -ProcessOutcome quality triad (the S -P -O triad). The grading system used in the instrument was a three-grading scale according to Lynn [15] . Then a content validation was made by an expert panel consisting of 197 registered nurses to determine the relevance of items in relation to quality. Sixty-six items were thereafter discarded [2] . The next step in the development performed by Andersson and Lindgren was to further analyse the remaining items concerning the discriminative power and the internal consistency as a measure of reliability [16] . Sixty-four patients and 42 personnel from a surgical and a medical ward were included in the study. The item analysis resulted in further reducing the number of items to a total of 35 in both the Karen-patient and the Karen-personnel instruments, a number suitable to handle in clinical practice. The grading system was changed to a five-grade Likert scale [17] . The remaining items in both instruments discriminated well and the internal consistency was 0.86 and 0.88, respectively [2] . This study is the next step in the psychometric testing of the instruments as is demanded for valid and reliable instruments according to Nunally and Bernstein's Psychometric theory [13] .
Data analysis
The data was analysed using Stat View for Windows version 5. To estimate underlying dimensions as a part of the validity in the Karen-patient and Karen-personnel instruments, factor analyses were performed in two steps using principal component analysis with varimax orthogonal rotation. The factor analysis was performed according to Gorsuch [18] .
The first-factor analysis was performed for confirmative purposes using three pre-determined factors related to the S-P -O triad. The purpose of the second-factor analysis was explorative. The criterion used for the second-factor analysis was an eigenvalue of 1 which resulted in six factors. The criterion for including variables in a factor was a factor loading of 0.40, and all 35 items were included in both factor analyses [18] .
Cronbach's alpha coefficient was used to measure the internal consistency, i.e. reliability of the Karen-patient and Karen-personnel instruments [16, 19] . A satisfactory level of Cronbach's alpha might range from above 0.70 but probably not higher than 0.90 [19] .
To further assess reliability in the six subscales of the two instruments, intercorrelations were calculated using Spearman's rank correlation. A satisfactory result is considered .0.30 -,0.70 [13] . The demographic data were analysed by the mean values, standard deviation and range.
Approval for the study was given by the Research Ethics Committee of the Faculty of Health Sciences, Linköping University, Sweden, F97-405.
Results
The study included 95 patients of whom 47 were women. The mean age was 64.4 + 15.8 years, with a range of 22 -86. The mean length of hospitalization was 9.1 + 13.4 days, with a range of 3 -105. Forty of the patients had previously been treated in the same ward. There were 120 participants in the personnel group, of whom 111 were women and 9 were men. The personnel group consisted of 61 registered nurses and 59 nursing aids. The mean age was 43.6 + 8.3 with a range between 27 and 60 years.
Construct validity
Three-factor solution. In the first-factor analysis, three factors were pre-determined in accordance with Donabedian's triad of Structure-Process -Outcome. Overall, the survey items did not load as predicted onto the three-factor solution of Structure, Process and Outcome. Twelve of the 35 variables loaded to a factor different from that expected. Dual loadings were found in three variables in the Karen-patient instrument and five in the Karen-personnel instrument. In the Karen-patient instrument, two Structure variables loaded in Process, four Process variables loaded in Structure, four Outcome variables loaded in Structure and two Outcome variables loaded in Process. Five variables in the Karen-patient instrument loaded ,0.40 and were thus excluded (Tables 1 and 2 ).
In the Karen-personnel instrument, ten Structure variables loaded in Process, two Structure variables loaded in Outcome, five variables in Process loaded in Structure, one variable in Process loaded in Outcome and three variables in Outcome loaded in Structure. In summary, 21 variables loaded in different factors. None of the variables loaded ,0.40 (Tables 1 and 2 ).
The total variances explained for the Karen-patient (Table 1 ) and the Karen-personnel (Table 2) instruments were 32.6 and 46.3%, respectively.
Six-factor solution. The second-factor analysis was made using the same variables as in the first-factor analysis, namely the 35 variables from the respective instrument. The variables emerged in six factors in both the Karen-patient and the Karen-personnel instruments. The six factors (Table 1) in the Karen instruments were labelled and termed in accordance with their meaning. The interpretation was made from a nursing care perspective using the four central concepts ( person, environment, health and nursing) that identify the phenomenon of interest to the nursing discipline [20] . Dual loadings were found in four variables in the Karen-patient instrument and in three in the Karen-personnel instrument. One variable, No. 35 'The art on the walls makes me depressed', did not correlate with any other variable and was thus excluded. Another variable, No. 27 loaded 0.41 in Factor 1 and 0.37 in Factor 4. No. 27 was finally included in Factor 4 because it was not suitable in Factor 1. Remaining variables in the Karen-patient and the Karen-personnel instruments are 34 and 35, respectively, of which 12 are equally formulated. The total variance explained for the Karen-patient instrument was 56% and for the Karen-personnel instrument 59.2% (Tables 1 and 2 ).
Reliability
In the first, 'the confirmatory' three-factor analyses, the Cronbach's alpha correlation coefficient was 0.88 in the Karen-patient instrument and 0.93 in the Karen-personnel instrument. In the 'exploratory' six-factor analysis, the correlations were 0.89 and 0.92, respectively. The Cronbach's alpha coefficients, i.e. reliability for the subscales in the three-factor solution, were 0.96, 0.74 and 0.86 in the Karen-patient instrument. For the Karenpersonnel instrument, they were 0.88, 0.73 and 0.73 for each subscale (Tables 1 and 2 ), respectively. For the six-factor solution, Cronbach's alpha coefficients were 0.88, 0.73, 0.66, 0.73, 0.58 and 0.62 for each factor, respectively, for the Karen-patient instrument, and 0.85, 0.89, 0.80, 0.74, 0.81 and 0.72 for each factor, respectively, for the Karenpersonnel instrument (Tables 1 and 2) .
Moderate intercorrelations were found in all the Karen-personnel instrument subscales (Tables 3 and 4 ). In the Karen-patient instrument, the subscales integrity and organization were less intercorrelated with the other subscales (Tables 3 and 4) .
Discussion
The Karen-patient and Karen-personnel instruments are new and have been developed to measure the quality of nursing care. Instruments used for measuring the quality of care must be reliable and valid in several aspects and thus further psychometric testing of the Karen instruments was needed. The objective of this study was to further develop the two instruments with regard to construct validity and internal consistency. Factor analyses have been made with a confirmatory purpose in an attempt to test the validity of the instruments [21] and to try to confirm Donabedian's theory about the S-P -O triad. In the first-factor analysis, a three-factor solution according to Donabedian's S -P -O triad [5, 11] was pre-determined. The results showed that the 35 items were not grouped consistently with the three factors in the S-P -O triad. Donabedian's model was not confirmed due to many dual loadings, and four items were excluded due to loading below the inclusion criteria. One possible explanation of the result in this study may be that in the development of the Karen instruments the focus was on nursing care and the instruments were inductively developed. The model is a theoretical model based primarily on medical care and has not, as far as we know, been psychometrically tested. Since our results could not confirm Donabedian's model, the next step in the testing was an exploratory factor analysis. The selection criterion was an eigenvalue of 1 [18] resulting in six factors in which the loadings of the variables, and the total variances improved. The six factors in Karen-patient were; Satisfaction with care given, Influence, Staff competence, Caring/uncaring, Integrity and Organization. The six factors in the Karen-personnel instrument were: Psychosocial relation, Commitment, Work satisfaction, Openness/ closeness, Competence development and Security/insecurity. The factors that emerged in both instruments appeared to be more coherent and the distribution of variables seemed to be logical, thus indicating that the six-factor solution was the most preferable for measuring the quality in nursing care from both a patient and personnel perspective. Good quality of care has to be individualized; patient focused and related to needs. The relationship between the staff and the patient including involvement, commitment and concern is of major importance. These aspects are all involved in the factors measured by the Karen instruments [22] . These findings are contradictory to the common opinion that patients are more concerned about technical aspects of care. This may be an indication that the Karen instruments really measure the quality of nursing care.
The internal consistency was good both in the total threefactor solution and the total six-factor solution as well as in almost all the individual factors [19] . In the Karen-patient instrument, the alpha coefficient in the factor Integrity was low (0.58). In comparison with other factors, there seemed to be no intercorrelation between the factor Integrity and the other factors or between Organization and some other factors. Despite this, it is valuable to find out whether there are correlations between the subscales as this will make it possible to draw conclusions about the reasons behind the lack of quality.
The Karen instruments are general and broad, whereas other instruments often focus on some specific dimension of quality [23 -25] . When using the factors in the Karen instruments, it is possible to measure important dimensions of the quality of care both from a patient and a personnel perspective. Using the factors, it will also be possible to measure causality between patient satisfaction and work satisfaction for example, or competence development and work satisfaction. One important result in this study is that 12 variables with similar content in the Karen instruments remain. If nursing quality is to improve, it is important to use both patients' views and nurses' conceptions of good nursing care when developing frameworks for evaluating care. By evaluating care from a patient perspective rather than from a nursing perspective, patient outcomes will tell us if the care provided had the desired result or effect on the patient's perception of the quality of the care given [26] . In a review defining strategies for quality assurance in hospitals, a synthesis was made from many types of research. The strategies concerned the improvement of quality, safety and rights, giving patients a voice through a complaints system or patient satisfaction questionnaires. It was found that the strategies may be useful to improve quality of care and patient safety in hospitals [27] . The Karen instruments, tested for discriminative power and internal consistency as a measure of reliability in an earlier study [2] , and the results from this study regarding validity and reliability are in line with the strategies presented by Ö vretveit 2003 [27] . The instruments are designed to measure the quality of care from different perspectives and point out improvement requirements in specific areas in the quality of care. The instruments could give valuable baseline and follow-up data about the perceptions of patients and personnel regarding the care given, and identify key areas for continuous quality improvement.
A methodological limitation in this study is that both nurses and nursing aids were included in the study since quality in nursing care may be defined differently from a nurse's or nursing aid's perspective. For instance, nurses have a more advanced education and a supervising role in nursing care. In summary, the strength of the instruments lies in the content in the domains, which is based upon empirical data as well as the content validity performed by experts [1] . The results from the content analysis and the exploratory factor analysis have been confirmed in earlier studies and they are characterized as important aspects of quality [9, 22] .
Conclusion
The Karen-patient and the Karen-personnel instruments have achieved acceptable levels of construct validity. The internal consistency of the instruments is good. This indicates that it may be possible to use instruments in clinical practice for measuring the quality of care. The next step is to use the instruments to evaluate and to compare the perceptions of patients and personnel concerning the quality in nursing care. 
